Inhibition of matrix metalloproteinase activity by TIMP-1 gene transfer effectively treats ischemic cardiomyopathy.
Enhanced activity of matrix metalloproteinases (MMPs) has been associated with extracellular matrix degradation and ischemic heart failure in animal models and human patients. This study evaluated the effects of MMP inhibition by gene transfer of TIMP-1 in a rat model of ischemic cardiomyopathy. Rats underwent ligation of the left anterior descending coronary artery with direct intramyocardial injection of replication-deficient adenovirus encoding TIMP-1 (n=8) or null virus as control vector (n=8), and animals were analyzed after 6 weeks. Both systolic and diastolic cardiac function was significantly preserved in the TIMP-1 group compared with control animals (maximum left ventricular [LV] pressure: TIMP-1 70+/-10 versus control 56+/-12 mmHg, P<0.05; maximum dP/dt 2697+/-842 versus 1622+/-527 mmHg/sec, P<0.01; minimum dP/dt -2900+/-917 versus -1195+/-593, P<0.001). Ventricular geometry was significantly preserved in the TIMP-1 group (LV diameter 13.0+/-0.7 versus control 14.4+/-0.4 mm, P<0.001; border-zone wall thickness 1.59+/-0.11 versus control 1.28+/-0.19 mm, P<0.05), and this was associated with a reduction in myocardial fibrosis (2.36+/-0.87 versus control 3.89+/-1.79 microg hydroxyproline/mg tissue, P<0.05). MMP activity was reduced in the TIMP-1 animals (1.5+/-0.9 versus control 43.1+/-14.9 ng of MMP-1 activity, P<0.05). TIMP-1 gene transfer inhibits MMP activity and preserves cardiac function and geometry in ischemic cardiomyopathy. The reduction in myocardial fibrosis may be primarily responsible for the improved diastolic function in treated animals. TIMP-1 overexpression is a promising therapeutic target for continued investigation.